Consider the collection of left permutive cellular automata Φ with no memory, defined on the space S of all doubly infinite sequences from a finite alphabet. There existsZ, a dense subset of S, such that Φ : cl{Φ n (x): n 0} → cl{Φ n (x): n 0} is topologically conjugate to an odometer for all x ∈Z so long as Φ m is not the identity map for any m. Moreover, Φ generates the same odometer for all x ∈Z. The setZ is a dense G δ subset with full measure of a particular subspace of S.
continued the study of cellular automata [12, 13] . Cellular automata are used to model many physical and natural biological systems [15] .
Coven, Pivato and Yassawi show that for non-trivial one-dimension cellular automata Φ defined on the space S of all doubly infinite sequences with entries from a finite alphabet, there are many sequences x such that Φ : cl{Φ n (x): n 0} → cl{Φ n (x): n 0} is topologically conjugate to an odometer: In particular, if Φ is a left permutive cellular automaton with no memory, Φ n has positive anticipation for any n, and
generates an odometer whenever x ∈ Z.
After presenting the notation and recalling those previously known results that are necessary in the sequel, we concentrate on extending the results of [4] in a couple of ways. This occurs in Section 3, which addresses the frequency with which odometers occur, and describes their structure. With Theorem 3.4 we develop a subset Z ⊆ T , different from that found in [4] , so that (2) there is a (natural) measure μ on T so that μ(T \ Z) = 0, and
An immediate consequence of Theorem 3.4 is the existence ofZ , a dense subset of S, such that (Φ, x) generates an odometer for all appropriate Φ whenever x ∈Z. This is, in part, Corollary 3.5. Moreover, Proposition 3.3 allows us to identify the odometer generated by Φ and x. Theorems 3.4 and Corollary 3.5 show that given a particular cellular automaton Φ, the odometer generated by (Φ, x) is the same for all x inZ (as well as x in the set Z found in (3) above) and identify that odometer using the characterization of adding machines found in [3] .
Preliminaries

Adding machines
To fully understand the results of [3] , we define the α-adic adding machine Δ α .
where z 1 = x 1 + y 1 mod j 1 and z 2 = x 2 + y 2 + t 1 mod j 2 .
Here, t 1 = 0 if x 1 + y 1 < j 1 and t 1 = 1 if x 1 + y 1 j 1 . So, we carry a one in the second case. Continue adding and carrying in this way for the whole sequence.
and refer to f α : Δ α → Δ α as the adding machine map.
Then (Δ α , f α ) is a dynamical system known in various contexts as a solenoid, adding machine or α-odometer. (3) hold.
(1) For each positive integer i, there is a cover P i of X consisting of m i pairwise disjoint, nonempty, clopen sets which are cyclically permuted by f . (2) For each positive integer i, P i+1 partitions P i .
Moreover, in this case statement (4) also holds.
(4) X is metrizable and if mesh(P i ) denotes the maximum diameter of an element of the cover P i , then mesh(
P i ) → 0 as i → ∞. Fix α = ( j 1 , j 2 , . .
.).
Let M α denote a function whose domain is the set of all prime numbers and which maps to the extended natural numbers {0, 1, 2, . . . , +∞}. The function M α is defined by
where n i is the power of the prime p in the prime factorization of j i .
The following theorem is a beautiful characterization of adding machines up to topological conjugacy due to Block and Keesling [3] . This allows us to precisely state the results from [5] . 
Cellular automata
Definition 2.4. Let A be a finite alphabet with S the space of all doubly infinite sequences with entries from A. We define the following metric on S:
A cellular automaton is a continuous, shift-commuting self-map, defined on the compact metric space of all doubly infinite sequences with entries from a finite alphabet. As a consequence of the Curtis-HedlundLyndon Theorem [9] every cellular automaton Φ is given by a local rule φ: for some r 0, for all x, and for all i, −∞ < i < ∞, In what follows, given a cellular automaton Φ, by Φ R we denote the one-sided cellular automaton, defined on the space of all one-sided sequences by the same local rule as Φ. Definition 2.6. Let A be a finite alphabet. An n-block from A is (x 0 , x 1 , . . . , x n−1 ) , where x i ∈ A, 0 i n − 1. (Φ, x) generates an odometer whenever x contains every n-block, and x i = z i for all i 1. Proposition 3.2 considers the sets T = {y ∈ S: y i = z i , for every i 1} and Z = {x ∈ T : x contains every n-block}, and shows that Z is large in T both topologically and in measure.
Moreover, Proposition 3.3 indicates that (Φ, x) generates a unique odometer for all x in Z, and that it is possible to describe this odometer using the characterization theorem found in [3] . Theorem 3.4 and Corollary 3.5 bring together and summarize the results from these propositions. 
to be a sequence of elements from A. We let T = {y ∈ S: y i = z i for every i 1} be a subset of the space S of all doubly infinite sequences with entries from A, and set Z = {x ∈ T : x contains every n-block}. Then
Proof. We first show that Z is a dense G δ subset of T . Since the collection of all n-blocks is countable, it suffices to show that those elements of T which contain a particular n-block comprise a dense, open subset of T . Take x ∈ T , > 0 and 
Since x contains every n-block, x contains the qr , z 2 , z 3 , . . .) is Φ R -periodic, T = {y ∈ S: y i = z i for any i 1}, and Z = {x ∈ T : x contains every n-block}. Then 
